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Background of my Research

- Global warming has led to an increase in the frequency of
extreme weather events.

- In 2024, Latvia experienced the impact of cyclone Kirsti,

leading to wind and rain damage in Zemgale and Western
Vidzeme.

- Lots of data generated for scientific research.

10/23/24 2



Replay Latvian Television Latvian Radio Tuesday, October 22 Name days: Iride, Iris, 2

LSM.lv Latvian public media Riga +13°C, Dwind, 5m/s g ERpNETIST P2

=

IMPORTANT > ™= Russia's invasion of Ukraine Rail Baltica State budget 2025 Riga International Film Festival Taxes thels

(=) TED4LAT

The storm experienced at the end of July was the
strongest summer storm in the history of Latvian
observations
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Strong rain and storm damage in Jurmala. LETA, Lita Miller
August 2, 10:46 Latvia Q@ LETA T

On the night of July 29, Latvia was hit by the most intense rainfall and the
strongest summer storm in the history of observations, according to the
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Research Objectives

- The aim of my research is to identify the most effective algorithms
for flood detection in agricultural and low-density urban areas.

- My goal is to create a reliable methodology for initial damage
assessment just after or during the flooding event.

- The primary data source utilized in this study is satellite imagery
from Sentinel-1 GRD. Sentinel-1 GRD offers C-band synthetic
aperture radar imaging, allowing for the acquisition of images
regardless of weather conditions.
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— Research Methods/Data Sources

_ o _ Sentinel 1
- The main data source: satellite imaging services.
X band

Several types of image data available, based on som
different sensor technology:
- SN

- Multispectralimagery Vegetation & Y}" Y‘i Yj
- Hyperspectralimagery A AT K

- SARData(Synthetic Aperture Radar) X/C/L- NROR R
band Bry |
Alluvium -
- SARtechnologyusesradar waves toilluminate the
Earth's surface and capture the backscattered .
signals. Dry
Snow / Ice

- Thecapturedsignalis processedto createradar
images. SAR technology advantageis the system
canpenetrateclouds,see beneathtrees,and work

in all weather conditions.
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— Research Methodology

Typical workflow: three main steps of satellite image processing

Image acquisition Prepocessing Analysis
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—  Detetcting Floods

Estonia, Latvia and Lithuani
ce: A Learning Family

Source: https://www.Ism.lv/galerijas/386 @7 ftlgavas-apkartne-parplust-svetes-upe
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Detetcting Floods
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Crop fields: Three Types of
Damaqe

Flattened crop Water damage And combined
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Hypothesis

- H1: Water and wind damaged agricultural fields can be identified
using remote sensing data from Sentinel-1 (C-Band radar).

- Water and wind damaged agricultural fields can be distingushed
from “normal” fields.
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— Data: damaged fields

Source: https://karte.lad.gov.lv/

Source: Rural Support Service, Ministry of Agriculture
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Field ID

Cereals type

46202-25718

Oats

50065-30216

Barley, summer

48579-26910

Wheat, winter

48538-26900

Wheat, winter

47539-28145

Wheat, winter

50521-25565

Wheat, winter

47301-27064

Wheat, winter

54319-33663

Oats

49323-28454

Wheat, summer

48961-28767

Rye

46575-28426

Barley, summer

51188-27599

Wheat, winter

511220-27604

Wheat, winter

51227-27638

Barley, summer

51104-27660

Wheat, winter
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Current Challenges & Further Steps

Current challenges:
- Resolution challenges
- Physical limitations of C-band radar, vegetation reflects C-band microwaves
- Background noise identification and removal => reduces resolution

Further steps:
- Visual inspection approaches (thresholding)
- Clustering

- Classification algorithm/s (machine learning)
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— Flood Mapping and Damage

Assessment Using Sentinel-1 SAR Data
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